Introduction {#sec1-1}
============

Epidermoids are very slow growing congenital tumors, and were initially described by French pathologist Cruveilhier as the "most beautiful tumors of all the tumors" based on their pearly nature.\[[@ref1]\] The incidence of epidermoid tumors is between 1% to 2% of all intracranial tumors.\[[@ref2][@ref3][@ref4][@ref5][@ref6][@ref7]\] The usual locations of epidermoid tumor are parasellar region and cerebellopontine angle\[[@ref7][@ref8][@ref9][@ref10][@ref11]\] and is less commonly located in sylvian fissure, suprasellar region, cerebral\[[@ref12][@ref13][@ref14]\] and cerebellar hemispheres,\[[@ref12][@ref14][@ref15]\] and lateral and fourth ventricles.\[[@ref7][@ref12][@ref14][@ref15][@ref16][@ref17][@ref18]\] Epidermoid cysts located in the posterior fossa usually arise in the lateral subarachnoid cisterns,\[[@ref9][@ref14][@ref19]\] and those located in the brain stem are rare.\[[@ref2][@ref5][@ref19][@ref20][@ref21][@ref22]\] As far as our literature search, there were only 22 cases of epidermoid tumors reported\[[@ref5][@ref13][@ref19][@ref20][@ref21][@ref22][@ref23][@ref24][@ref25][@ref26][@ref27][@ref28][@ref30][@ref31][@ref32][@ref33][@ref34][@ref35][@ref36]\] Growth rate of epidermoid tumors was similar to epidermal cells of the skin and they grow along the cisternal spaces with very few exceptions of infiltrating the surrounding parenchyma of brain.\[[@ref37]\] These epidermoids contain cheesy and flaky white soft putty like contents. We are presenting an interesting case of an intrinsic brainstem epidermoid cyst containing milky white liquefied material with flakes in a 5-year-old girl. The presentation, radiological imaging, differential diagnosis, and surgical management are discussed, along with a review of the reported cases in the literature.

Case Example {#sec1-2}
============

A 5-year-old girl was admitted to our services with insidious onset gradually progressive headache, mild low grade fever on and off for 1 year along with difficulty in swallowing for 1 month. She was fully conscious; alert and oriented, fundi were normal, have lower cranial nerve deficits with impaired gag. Her gait was typically ataxic. Laboratory investigations were within normal limits. Magnetic resonance (MR) imaging showed a well-defined, intra-axial mass lesion in pons and medulla, measuring 40 × 35 × 40 mm in diameter with signal intensities hypointense on T1-weighted images, iso-intense to CSF on T2-weighted images, hyperintense with uniform restriction on diffusion-weighted images, and no enhancement on gadolinium administration with hydrocephalus \[[Figure 1](#F1){ref-type="fig"}\]. The MRI showed thinned out brainstem around the cystic lesion. The patient was operated with initial presumptive diagnosis of the epidermoid based on imaging. A left retromastoid retrosigmoid/suboccipital craniotomy and microsurgical aspiration of the cystic lesion with excision of the tumor capsule were done. Shortly following cerebellar retraction, a thinned out bulging pontomedullary region was noted. The whole lesion is intrinsic to the brainstem without any extra-axial or exophytic component. Upon myelotomy at the most thinned part of the brainstem, white-milky fluid with flakes drained from the lesion cavity. Microsurgical subtotal excision of the tumor capsule with drainage of the all the contents was done. Small bits of tumor capsule densely adherent to the brainstem were left behind. At the end, the cavity was irrigated with a hydrocortisone solution with Ringer lactate to prevent aseptic meningitis. The postoperative course was uneventful with immediate improvement of all the symptoms and normalization of the lower cranial nerves. Histopathological examination of tumor tissue was compatible with the epidermoid cyst. Postoperative MRI scans revealed complete excision of the tumor \[[Figure 2](#F2){ref-type="fig"}\]. The patient was discharged on the 10^th^ postoperative day. On follow up at 11 months, she was doing well and the repeat MRI showed small recurrence of the lesion \[[Figure 3](#F3){ref-type="fig"}\].

![T1 hypointense, T2 FLAIR hyperintense, restriction on diffusion-weighted image with no enhancement on contrast in the region of brainstem suggestive of brainstem epidermoid cyst](AJNS-11-194-g001){#F1}

![Post-operative image showing the complete absence of restriction in diffusion-weighted imaging along with completion of aspiration of the contents](AJNS-11-194-g002){#F2}

![Post-operative image showing small recurrence with restriction in diffusion-weighted imaging](AJNS-11-194-g003){#F3}

Discussion {#sec1-3}
==========

Epidermoid cysts are very slow growing tumors with a similar growth pattern to the epidermal cells of the skin and develop from remnants of epidermal elements during closure of the neural groove and disjunction of the surface ectoderm with neural ectoderm between the third and fifth weeks of embryonic life.\[[@ref9][@ref14][@ref37][@ref38][@ref39][@ref40][@ref41]\] Most of the epidermoids cysts have lateral preference in extra-axial space due to proliferation of transplanted epithelial cell remnants moved with migration of otic vesicles or developing neurovasculature;\[[@ref14][@ref16]\] few of the intrinsic intra-axial median located epidermoid tumors occur with separation of neuroectoderm from the cutaneous counterpart. Those located in the brainstem occur very rarely, and purely intrinsic lesions without exophytic extensions have been reported previously in six cases only \[[Table 1](#T1){ref-type="table"}\].\[[@ref20][@ref22][@ref29][@ref31][@ref32][@ref33]\] The epidermoid cyst consists of an outer capsule, an epithelial layer, and, in some cases, an inner cystic fluid.\[[@ref9][@ref40]\] Enlargement of the tumor is mainly attributed to accumulation of breakdown products of desquamated epithelial cells which leads to Keratin and cholesterol accumulation in the subarachnoid space and give the milky-white or pearly appearance.\[[@ref14][@ref39][@ref40]\] This characteristic pearly appearance was lost when the epidermoid gets infected and the cyst contents become liquefies.\[[@ref42]\] The other theory that may cause the liquefaction of the cyst contents was due to loss of vascularity.\[[@ref42]\] Previously, only Caldarelli *et al*. and Ziyal *et al*. reported that the cyst content was a milky fluid at the surgery.\[[@ref2][@ref42]\]

###### 

List of reported Brainstem epidermoid cysts in the literature till date

![](AJNS-11-194-g004)

Epidermoids are commonly symptomatic during the adulthood and present during the 4^th^ decade\[[@ref7]\] and very few were presented during childhood due to their slow nature of the growth.\[[@ref2][@ref20][@ref21][@ref22][@ref23][@ref26][@ref30]\] We divided the tumors into two groups based on whether they are purely intrinsic or have an extra axial component along with intrinsic part. Even though there is no difference in the mean age at presentation between the intrinsic and intrinsic with extra axial lesions, median age at presentation is less compared to the intrinsic with extra axial lesions.\[[@ref33]\] Epidermoids usually cause symptoms by compression of the surrounding neural structures and symptomatology depends on the location of the cyst. Among the 20 reported cases, the most common signs included hemiparesis, seventh cranial nerve palsy, sixth cranial nerve palsy, and gait ataxia. Other notable signs included aseptic meningitis and increased intracranial pressure. Recurrent episodes of aseptic meningitis are due to rupture or leakage of cyst contents spontaneously.\[[@ref21][@ref24][@ref27][@ref30]\] Even though the tumors are very large in size, they present with minimal clinical symptoms and signs due to the slow growth of the tumor along with the plasticity of the neural architecture, although there may be severe radiological compression of important neural structures like in our patient. Although drainage of epidermoid cyst fluid into the subarachnoid space has been shown to produce aseptic meningitis, no sign of meningeal irritation was noted in this case.

On computed tomography (CT) scan, the tumor appears hypodense or isodense or sometimes spontaneous hyperdense due to protein, lipid, calcium, and hemosiderin content\[[@ref43]\] along with occasional calcification (more in dermoids). MRI scan is the modality of choice for the diagnosis. The lesion is hypointense on T1-weighted, hyperintense on T2-weighted, FLAIR with hyperintense restriction on diffusion-weighted imaging (DWI)\[[@ref2]\] without any contrast enhancement.\[[@ref5][@ref44][@ref45]\] If contrast enhancement occurs, it is usually at the margins of the tumor.\[[@ref14]\] In intrinsic lesions, the absence of the tumor edema distinguishes from the gliomas. In extrinsic locations, DWI is useful to differentiate from the arachnoid cyst and abscess.\[[@ref46][@ref47]\] DWI is useful to know the remnant by its restriction, differentiation from abscess, and arachnoid cyst.\[[@ref33]\]

During the natural course, the epidermoid cyst spontaneously regresses due to rupture into arachnoid cyst with waning of the symptoms, over a period of time the symptoms will recur due to the development of the aseptic meningitis. Ideal treatment of choice is removal of cystic components with complete resection of capsule.\[[@ref6][@ref24][@ref40]\] These tumors should be removed with the aim of radical resection without compromising the patient\'s neurological condition. Although the cyst content can be aspirated easily,\[[@ref28]\] radical removal of the total tumor is not always possible because capsule is usually adherent to surrounding neurovascular structures.\[[@ref2][@ref13][@ref19][@ref20][@ref22][@ref25][@ref26][@ref30]\] Treatment of intrinsic brain stem epidermoid cysts consists of simple aspiration or subtotal excision of the tumor may be performed due to adherence of the tumor capsule to the surrounding vital brainstem tissue. An aggressive approach leads to disastrous complications.\[[@ref12][@ref21]\] Avoidance of aseptic meningitis in the post-operative period can be done with prevention of the spillage of cyst components into the surrounding subarachnoid space, which was encountered in 2% to 50% in previously reported cases.\[[@ref2][@ref4][@ref7][@ref11][@ref13][@ref22][@ref25][@ref30][@ref48][@ref49][@ref50]\] Perioperative administration of steroid agents with copious irrigation with hydrocortisone has been shown to help prevent aseptic meningitis.\[[@ref7][@ref9][@ref11][@ref14][@ref31][@ref49][@ref51]\] Of all reported 20 cases of brain stem epidermoid cysts in the literature, 6 patients died due to the postoperative progressive deterioration.\[[@ref5][@ref13][@ref20][@ref21][@ref23][@ref30]\] Good long-term outcomes with minor morbidity have been achieved with a more conservative approach to difficult cases.\[[@ref19]\] Although radical resection will prevent recurrence, in view of very thin firmly adherent capsule to brainstem, it is not always possible to do complete resection capsule without any neurological deficits.

Tancredi *et al*. reported that prognosis does not influenced by type of excision or preoperative tumor size.\[[@ref7]\] The recurrence rate is between 1% and 54% and may be avoided to devitalize the remnant of capsule fragments during the operation.\[[@ref9][@ref11][@ref14][@ref29][@ref49][@ref51]\] Reoperation should be performed when the patient becomes symptomatic again, because no dissection plane between the capsule and the arachnoid during the second operation. The reoperation is usually performed for decompression. Malignant degeneration was reported for recurrent epidermoid tumors.\[[@ref10][@ref40][@ref49][@ref52][@ref53]\]

Conclusion {#sec1-4}
==========

Epidermoid cysts located in the posterior fossa usually arise in the lateral subarachnoid cisterns, and those located in the brain stem are rare. Epidermoid cysts are very slow growing tumors with a similar growth pattern of the epidermal cells of the skin and develop from remnants of epidermal elements during closure of the neural groove and disjunction of the surface ectoderm with neural ectoderm between the third and fifth weeks of embryonic life. Diffusion-weighted imaging is definitive for the diagnosis. Ideal treatment of choice is removal of cystic components with complete resection of capsule. Although radical resection will prevent recurrence, in view of very thin firmly adherent capsule to brainstem, it is not always possible to do complete resection of capsule without any neurological deficits. As the capsule is firmly adherent to the brainstem, second surgery for recurrence is only for decompression to relieve symptoms.
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